This study explores processing anomalies in somatosensory cortex in task-specific focal hand dystonia (tspFHD) using magnetoencephalography (MEG).
h i g h l i g h t s
This study explores processing anomalies in somatosensory cortex in task-specific focal hand dystonia (tspFHD) using magnetoencephalography (MEG) .
In tspFHD, deviations in response latency and amplitude were identified in both primary and secondary somatosensory cortex across the two hemispheres (ipsi-and contralateral to the affected hand).
Aberrant response properties are certainly related to impairments of tactile acuity, motor speed and strength; information that can be used to guide future behavioral interventions.
a b s t r a c t
Objective: Task-specific focal hand dystonia (tspFHD) is a movement disorder diagnosed in individuals performing repetitive hand behaviors. The extent to which processing anomalies in primary sensory cortex extend to other regions or across the two hemispheres is presently unclear. Methods: In response to low/high rate and novel tactile stimuli on the affected and unaffected hands, magnetoencephalography (MEG) was used to elaborate activity timing and amplitude in the primary somatosensory (S1) and secondary somatosensory/parietal ventral (S2/PV) cortices. MEG and clinical performance measures were collected from 13 patients and matched controls. Results: Compared to controls, subjects with tspFHD had increased response amplitude in S2/PV bilaterally in response to high rate and novel stimuli. Subjects with tspFHD also showed increased response latency (low rate, novel) of the affected digits in contralateral S1. For high rate, subjects with tspFHD showed increased response latency in ipsilateral S1 and S2/PV bilaterally. Activation differences correlated with functional sensory deficits (predicting a latency shift in S1), motor speed and muscle strength. Conclusions: There are objective differences in the amplitude and timing of activity for both hands across contralateral and ipsilateral somatosensory cortex in patients with tspFHD. Significance: Knowledge of cortical processing abnormalities across S1 and S2/PV in dystonia should be applied towards the development of learning-based sensorimotor interventions. Ó 2011 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Task-specific focal hand dystonia (tspFHD) is an uncommon disorder of movement (Opavsky et al., 2006) characterized by involuntary end range twisting postures of the fingers, wrist and forearm when performing a specific task. While the etiology of focal hand dystonia is considered idiopathic, most researchers and clinicians agree it is a multifactorial disorder which results from an interaction of intrinsic and extrinsic mechanisms. Intrinsic factors believed to contribute to the development of tspFHD include genetics (Gasser et al., 1998) , musculoskeletal limitations (Byl, 2006) , an imbalance of inhibition and excitation (Stinear and Byblow, 2004; Simonetta-Moreau et al., 2006) , somatosensory dysfunction (Butterworth et al., 2003; Byl et al., 2002a,b; Meunier et al., 2001) , and aberrant homeostatic plasticity (Quartarone et al., 2005) . The extrinsic factors that may contribute to tspFHD range from trauma/injury to the upper extremity and neuropathy
